Rec'(S^T/PTO 17 JUN 2005 



(43) m^yj^MB 

2005 ^2M 24B (24.02.2005) 




PCX 



(10) mm<&m^^ 
WO 2005/017221 



Al 



(51) mm^^^m': 

38/14, C21D 9/46. HOIJ 9/14, 29/07 



C22C 38/00, 



(21) rnvsaamm^i 

(22) Sie^tillilB: 

(25) m^ttiUKDVgg: 

(26) SS^dl^igCOmig: 



PCT/JP2003/010403 
2003 ^8 ^ 18 B (18.08.2003) 



(71) tiimx(^m^v^<±xa>m^miz'oi^x): 

mt&^A^^ (TOYO KOHAN CO^ LTD.) [JP/JP]; T 
102-8447 mSCiK =fftfflB^BSfflr2#*fel2 Tokyo (JP). 



(72) 
(75) 



(UEDA,Toshiyukl) [JP/JP]; t 744-8611 lljPit Tt£ 

m m^*i302s«j w.nmw.w^^n T«ixtirt 

Yamaguchi (JP). (AOKI^hlnlchl) [JP/JP]; T 

744-8611 lUPS T<4im S^#1302Sil!l mJ^fflffi* 
^^Sa TtaXiSrt Yamaguchi (JP). 



(81) ti^ II (S 1*9 ): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL. PT. RO. RU, SC. SD, SE, SG, SK, SL, TJ, 
TM. TN. TR, TT, TZ. UA. UG, US, UZ, VC, VN, YU. ZA, 
ZM, ZW. 

(84) Ji^ll (ISI^): ARIPO <^Vf (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, U9; ZM, ZW), J. — ^ '> 7 ♦^I'F (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 'y/i^^ 
(AT, BE. BG. CH, CY, CZ. DE, DK, EE, ES, Fl, FR, GB, 
GR, HU, IB. rr. LU. MC. NL, PT. RO, SE, SI, SK, TR), 
OAPI ¥fPf- (BF. BJ, CF. CG. CI, CM, GA, GN. GQ, GW. 
ML, MR, NE, SN, TD, TG). 



= (54) Tifle: MATERIAL FOR SHADOW MASK. PROCESS FOR PRODUCING THE SAME, SHADOW MASK FROM THE 
^5 SHADOW MASK MATERIAL AND PICTURE TUBE INCLUDING THE SHADOW MASK 

S (54)SIBHa)««!:'>*h**7X^fflig*ts -tCDSIJS^a. >/fyfjl%mm*it^ii>tJi^'M'1lMS.XSiO>'^^yf^M^^^J^ 

= ^f£j 



(57) Abstract: A material for shadow mask excelling in tensile strength and magnetic properties; a process for producing the same; 
a shadow mask from the shadow mask material; and a picture tube including the shadow mask. A billet comprising C: ^ O.OM 
wt.%, Si: g 0.03 wt.%, Mn: 0.1 to 0.5 wt.%, P: ^ 0.02 wt.%, S: ^ 0.02 wt.%, AI: 0.01 to 0.07 wt.%, N: S 0.0040 wt.%, B: S 
0.01 wt.%, Nb: ^ 0.1 wt.% and Ti: 0.0001 to 0.1 wt.% with the remainder composed of Fe and unavoidable impurities is subjected 
to hot rolling, pickling and cold rolling, further to continuous annealing or box annealing so as to regulate the content of residual C 
to 0.003 wt.% or less, and still fiirther to secondary cold rolling at a rolling rate of 20 to 92%. Thus, a material for shadow mask is 
obtained. 



^ (57)Siiifj: ?i3S5iS, msi.^^izmJixtzvty'j^j^mm^. f-rossja:^?*, 'y'fyf)^xmm^*^i^u^'^f\- ')i^mis 

§ 0 3S«%» Mn : O. 1 ~0. 5a»%. P : <0. 0 2S«%, S : ^O. 0 2S«%, A I : O. 0 1 ~0. 
0 7M*%» N : <0. 0 040M«%. B : ^O. 0 1 Nb : <0. 1 T i : O. 000 1 ~ 

^ 9 2%ieffoT5'*h*')7X*ffl^*t$f#*. 



O 



wo 2005/017221 



1 



'CT/JP2003/010403 



m M m- 

^(Di^^h^^-^^^ ^m^72-A^tc^^m iciii-r6^co-efe?>o 

%fz.. zxuy^:y^i^h-f^^^n-XM-^^m't^f:-^\^^ C:^0. 0025® 
jj^g|5j£8-2 6 9 6 2 7) „ 



wo 2005/017221 -'PCT/JP2003/0 10403 

2 

\z.^\.xm.'^^^x(D^m^^ii^ 5 0 OMP a u±x. mm.m^(D^Mtin c 



000 1~0. C:^0. 0 0 3Ba%-^^^tb•r*5 0^ a§U/5SF 

^0. 0 0 3m^%^ Si:^0. 0 3fil:%. Mn:0. 1~0. 5fi*%. 
P : ^ 0 . 0 2 S : ^ 0 . 0 2 fi*%. Al :0. 01~0. 07 Sft 

%. N : ^ 0 . 0 0 4 OS*%x B : ^ 0 . 0 1 N b : ^ 0 . 1 S4% 

, Ti : 0. 00 0 1.-0. im*%'^'r^tbT*5t9, aiHS^dS F e *5 J: WrTJ^ 



wo 2005/017221 PCT/JP2003/0 10403 

3 

,C:^0. 0 0 4m»%. Ti:0. 0 00 1~0. lMM%^-^^tlX:}sy) 

bfc=^. mmmmj:uh^\^^immmm.iMKx. m^cm^o. oo3ji»% 

C : ^ 0 . 0 0 4 S i : ^ 0 . 0 3 MA%. Mn : 0 . 1 ~ 0 . 5 

P : ^0. 0 2M-&%. S : ^0. 0 2^*%. A1:0. 01~0. 07 
N : ^ 0 . 0 0 4 0 B : ^ 0 . 0 1 N b : < 0 . 0 1 

mfi%. Ti : 0. 0 00 1~0. lS*%-^=r^tbT*5 9s a»5Fe*3j;-a« 

mfcSV^«flMi^i^£xml^:■C. a#C*trO. o 0 3Sft%mTl^U. Hlei. n 

-ftfeoix-^ Ke7-^;^i^||^;^(DM3t:fe-^J^. ^:$3-^^c : ^o. 0 0 4m 

4%, , Si : ^0. 0 3m»%. Mn : 0. 1 — 0. 5fiS%. P : ^0. 0 
2S»%. S : ^ 0 . 0 2S»%. A 1 : 0 . 0 1 — 0. 0 7^4%. N : ^ 0 
. 0 0 4 0 ^4%. B : ^ 0 . 0 1 Nb:0. 01~0. 1 fi*%. T 

i : 0. 0 00 1-0. lS*%^^^tl.T*5«9> aifU^^^F e^SiOT-BTjgfi^:^ 



wo 2005/017221 



4 



PCT/JP2003/010403 



m^^MUmMltC : ^0. 0 0 4S4%) ^ S i : ^0. 0 3fifi%. Mn 
: 0. 1~0. 5MM%. P:^0. 0 2S»%s S:^0. 0 2m*%> A 1 
; 0 . 0 1 ~ 0 . 0 7m*%> N : ^ 0 . 0 0 4 0^4%, B : ^ 0 . 0 1 MM. 
%. Nb :^0. Ti:0. 0001~0. im&%-^^^tlX:3^^ 

Tift: 

^cfj^OT i 0-^^40. 0 0 0 1~0. l£4%(7)fnlS;aW^ b 
<J^, 0. 0 0 0 5~0. 0 7fift%, j:«9M*b<J*0. 041~0. 0 7^ 

ft%(D^H-^feSo ^foTifi. c, -t^tm-mm^i^^ir^fz.^^ mmc, 

-^tL. ^^m(D)^^%X\tT i(O^^t^Miih^W^(r>\t0. 0 4 1~0. 0 

7M*%"efc§o 

eft : 

mmm^^(Dcm-t. m,m.^"i7ommjLmz.i^^<^m\^. o. oo4fift% 

K'^7-^:^iJ'^$t{::i-^^^^§Bf^(Da#Cft^0. 0 0 3JIS%JMTx L 
<JiO. 0 0 2 2m*%i^Ti-r^ti::f*. i^lifem^t^^rtxA j^^^rBl<^±i;[)P:d5 
^m:hfii^. ^m^:^V±.^h^Wm.y>ifl^fz.^. JbPStrO. 0 04 0mft 

bV\ nM.mmk(n>n-^om%. O. 0 0 3Sft%. M^b 



wo 2005/017221 PCT/JP2003/010403 

5 

< f*. 0. 0 0 2 2fi»%ii;TT*fcS„ 
S i » : 

u<fto. 0 2 5Sfi%. ^bic^f*b<(*o. 0 2m*%i^T-efe;5o 

P* : 

< 0 . 0 2 %fi4%:eiTd^^* bV^ 
S» : 

:ico^^}*0. 0 2fi»%i^Ti-■r^<^^^^^^UV^/^l^ <J;«9^;f^L<«0. 0 1 
A 1 » : 



wo 2005/017221 ^CT/JP2003/0 10403 

6 

m^'fbf*^*t.<;^ce<^ 0. 0 7a*%J^T^-rsr.i::asM*<. <J:«9^*U< 
B* : 

-^liiji, 0. 0 im»%iaATic:$ijps-r§o 

^W0J-r^^m55^&^> «q-rSO/55M*UV^;55, :$:^P^-e{iBIIli^ic. T i 
;aso. 0 1-0. im*%t?{^. -?fe)«^r^jEj^T*OjEM^^7 0%£^TJ-U. 0 

. 0 1 S»%pl5^ix*^i^ z:^)c?^PH^i£M-T?(DjE^^^2 o~9 2%lc:i-5o 



wo 2005/017221 PCT/JP2003/010403 

7 

m)^) ^110 o°c~i 2 5 o'xzKmmi^xmmis.mi^. mm^. 

^2 0-9 2%-e^T5o -^Tt^m^ !i!,m\^}^-^rmV:^MRX)^y^^nl!m^^^o 

o 

Ar3;^j;^0~30m<. M*U<{*. 1 0 ~ 2 omv^m^l-l-^. ^ 
^5^^-CJ*8 5 0-8 8 O^C. M^b<fi. 8 6 0-8 7 0 ^1"^ ^ 



wo 2005/017221 PCT/JP2003/0 10403 

8 

^^U^ ^ ^® Ht O =: 4 MMIj IrI *5 J: tJ^:R:^;b^ [r] (Z) p"p M^^tt ^ b T . 

5 4 0-7 0 O'Ci:-t"'5:l^/0SM^UV^;5^ fi^^o^^^^:;^:^ < i-§;rcJsi)l;i 

6 5 0-7 0 o'C{ci-§ci^;as$^}e:M^bv\ m^'^^mM(D±mitmn!i^\^ 
^b<}t8 0 o'cj^i-e. mm^ms o^^±. mm^mM,'^(D:^m:ff:^m^n 

0-75%. b < 1 0 %J^TT\ m «9 ft^*;^f;^T% 3 0 ~+ 

4 0°C. M^b<fi. -2 0-+3 0°CT'5g^i^i&S:fT5-^3aSM^bV\ 

m,m^-^mm^^ b. ifejg'i4;6MST-r ^ ^^^^^ -e^^^ < . mm^ik(Dn^^^Bmmi^j>' 

bv\ 

3S^iEife60J?lr»^^{t6 0|i?£;±i:-f-s::i/?>5$?*bv\ 6 o#*'^t*j*. @ 



wo 2005/017221 PCT/JP2003/010403 

C 

9 

:^mm(Dm^\-^. )^^#laM^4^ ^fijb?fcVN;dS, C*;6Sj;(9<g;VNCl^(i^^b 
v^/^:^^). 0%i^TU. ^^^4. -3 0~+4 0°C. M*b<f:i 

. - 2 o~+ 3 o°ct UT. I^^.^:^M^^T5::^^50•^ bv\ 

-^i^mj^M^. mmi^mmti:mmu^^mK}£m\^^'oH-^vxhA\^\ m 

®SL^^U-C> ^®W*L$Ra (JIS B 0601) 1 ~ 1 m mle: 



wo 2005/017221 PCT/JP2003/010403 

10 

0 0-8 0 ox:x-2 o^&.±(o^^x-^\^\ mm^mxi-t^ 500-75 o'cx 



mu^mm^f^o mmmsxit. ni^if^mBm^. mnBm^m\ 

$Ra (JIS B 0601) ^0. 4nmtVfCo 

o 

(Ts) (Dwm'] 

(TS. Tensile Strengthen ^?l!)^bfCo 
[^^#14 (He) (DWm'] 

nti (He) -eMbfdo 

rn^^^^i^feT*?i!J^Ufcii?:it;^ (He) ^mi tm2\^^\^fCo 



wo 2005/017221 PCT/JP2003/010403 

11 



CM- 
G 



DQ 



=3^ 
IS 



C/3 



O 



LO 
■>* 
O 

o 



CM 

O 
O 



O 



CM 
O 
O 



O 
O 



in 

CO 

o 
o 



o 

CM 

o 
o 

o 



+6 



m 



LO 

m 
o 
o 

o 



CM 
CO 

o 



cn 
o 
o 



CO 

o 
o 



CM 

o 
o 



CO 

(O 

o 
o 
o 



CM 

a> 
o 
o 
o 



r~ 
o 
o 



CO 

o 
o 

d 



LO 
CM 

o 
o 



in 

CO 

o 



CO 
o 
o 



CM 

o 
o 

c> 



CM 



o 
o 



CM 
O 



O 
O 



LO 
CM 
O 
O 

O 



q: 



in 

o 
o 



o: 



CM 
O 
O 

d 



CM 

o 

CD 



CM 

O 
O 



o 
o 



o 
in 
o 

o 



o 
o 
d 



o 
in 
o 
o 
o 



Oi 

o 
o 
o 



in 
in 
o 

CD 



00 

O 
CD 



O 
CO 
O 
CD 



O 
CM 



CC 



CM 

in 
o 
o 

CD 



CO 
CO 

o 

CD 



CM 

O 
O 



O 
O 



DC 

»- 



CC 
I- 



o 

CM 
O 
O 
O 



CO 

CM 

o 
o 

O 



CM 
CO 
O 

O 



CO 

o 
o 



o 



m 
o 



eg 
o 
o 



CM 

o 
o 

o 



CM 
CD 



oo 
CO 
o 
o 

CD 



tm 



CO 

m 

M 



in 

an/ 



CM 
CM 
O 



O 



o 
o 
o 



CO 

o 



o 
o 



o 
o 
o 



o 
in 
o 
o 



o 
o 
o 



o 
in 
o 
o 
o 



a> 
o 
o 

CD 



in 
in 
o 

o 



CO 

o 
o 



o 
CO 
o 
o 



CM 

■>!j- 

O 



o 
o 



o 

CO 
o 
o 
o 



m 

o 
o 



in 
o 
o 



CM 



CO 



ac 



CM 
O 
O 

O 



CM 

o 
o 



CM 

O 
O 



o 
o 



in 
o 



CM 
O 
O 



CM 
O 
O 
CD 



CM 
O 

o 
o 



ac 



in 

o 
o 



ac 



CM 
O 
O 
O 



CM 
O 

o 



CM 
O 
O 



in 
o 



CM 
O 

o 
o 



in 



CM 
O 

o 



CM 
O 
O 



o 
o 



in 
o 



CM 
O 

o 



CM 
O 
O 
CD 



CO 



wo 2005/017221 PCT/JP2003/010403 

12 



•SMr 
3m 



CM 



■ah 



a 
X 



CO 



*1 E 



I- 

ftEl flj 
Q. 



nn 



@ 



: ID]a 

• o 



■H 



o 



Jm 

5 
m 
m 



m 



CM 

Ml 



M Hi 



© 



© 



© 



in 

CM 



o 
I — 



oo 



o 
r- 



© 



00 

CO 



o 



o 



o 



o 

oo 



CO 



o 

CM 



CO 



o 

CO 



CM 
O 



CO 

o 
o 

o 



o 
o 
o 



CO 

CM 
O 
O 
O 



CM 
O 
O 

o 



o 
o 
o 



o 
o 
o 



to 

CO 



o 



o 
CO 



ID 

r- 



o 



CO 



CO 



P 
in 

CM 

I 



CM 
I 



P 

m 

CM 

I 



CM 

I 



LO 
CM 

I 



p 

CM 



P 

o 

CM 

00 



o 

CM 
CO 



P 

o 

CM 
OO 



P 

o 

CM 
OO 



O 
CO 



O 
CM 
CO 



P 

o 

CM 
CO 



m 

[ml 

Wi 

LO 



CM 



n 



CO 



PCT/JP2003/010403 
WO 2005/017221 

13 

(C*5V^T. ^jfeMl~5f*Hc565i 3OA/mJ;0/h$<s m^m^m^^^ 

m^^i^-r^^^) <^x% m^^^ (hc) ^fc. itMtm4iiLmw.mm.um 



#{3:iS^^#34'i-T i ^0. 0 0 0 1-0. ifi»%«n-r6r.^^tJ«tt^3R4 



wo 2005/017221 



14 



PCT/JP2003/010403 



ft ^ <^ ^ ffi 

1 . t b"C. Ti :0. 0001~0. 1 C : ^ 0 . 0 0 3 fi* 

2. U"C. C : ^0. 0 0 3MM%. Si : ^0. 0 3S*%. Mn : 
0. 1~0. 5m*%^ P:^0. 0 2a*%s S:^0. 0 2^^%. Al : 
0. 0 1~0. 0 7S4%s N : ^0. 0 0 4 0fi4%> B : ^0. 0 1 S*% 
,Nb:^0. Ti:0. 00 0 1~0. . 

o 

3. LT. C : ^0. 0 0 4fi*%. Ti:0. 0001~0. 1 

•0. 0 0 3m«%j^T(-U z:^J^^iE^^jE^^2 0-9 2%-efT5:: 

4 . ^Ur. C:^0. 004 fiS%> ^ S i : ^ 0 . 0 3 Mn 

: 0. 1~0. 5fi*%. P:^0. 0 2M»%^ S:^0. 0 2fi*%. A 1 
: 0 . 0 1 ~ 0 . 0 7 N : ^ 0 . 0 0 4 0 m.-M^%. B : ^ 0 . 0 1 MS. 

%. Nb:<0. 01MS%. Ti:0. 0 0 0 1~0. 1 tuT*? 

mi^ti"^. ]^i^!^#fexmfe5VN{*^i^j^ii6xmt3:T. m^cA^o. 003^4 
%^rK\.. Ht-s z:if}c?^rBTC^^jEM^2 o~9 2%"T?^t5 -^^#^t^-rs 

5. b"C^ C : ^0. 0 0 4m»%x ^ S i : ^0. 0 3S*%> Mn 

: 0. 1~0. 5fi»%. P:^0. 0 2S»%. S:^0. 0 2fi*%. Al 



wo 2005/017221 



PCT/JP2003/010403 



15 



: 0. 0 1-0. 0 7m*%. N : ^0. 0 0 4 0®*%. B : ^0. 0 1 fi» 
%. N b : 0 . 0 1-0. 1 Ti:0. 0001-0. 1 mm%^^^ 

8, n^m67b-m7 (D\^-rM^K^m.<Diy-r h^^'^:^^^u^^Ayrd^m^o 



w 


• 


INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP03/10403 


A. CLASSIFICATION OF SXJBJECTMAlTilK 




Int. CI' C22C38/00, 38/14, C21D9/46, H01J9/14, 


29/07 


Accoiding to Intemational Patenl Classification (IFQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimiun documentation searched (classification system followed by classification symbols) 
Int. CI' C22C38/00, 38/14, C21D9/46, H01J9/14, 29/07 



Documentation searched other than minimum documentation to the extent that such documents are induded in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used) 
WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


• Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 3287257 B2 {NKK Corp.), 


1,2,6,8 


Y 


04 June, 2002 (04.06.02), 


3,4,5,7 




Full text 






(Family: none) 




Y 


AU 1521402 A (TOYO KOHAN CO., LTD.), 


3,4,5,7 




03 June, 2002 (03.06.02), 






Claims 






& WO 02/42509 Al & JP 2002-161335 A 






& EP 1338666 Al 





I — I Further documents are listed in the continuation of Box C. [ j See patent family annex. 



* Special categories of cited documents: 'T' 
"A" document defining the general state of the art which is not 

consideied to be of particular relevance 
"B" eariier document but published on or after the interaational filing "XV 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"cy document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later 



later document published after the intemational filing date or 
priority date and not in conflict with the application but cited to 
undeistand the principle or theory undedying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent fiimily 



Date of the actual completion of the intemational search 
17 November, 2003 (17.11.03) 


Date of mailing of the intemational search report 

02 December, 2003 (02.12.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 

Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



■» 





wmmm^^- pct/jpo 3/1 0403 


A. mm(om^?>»m<D^m mmwf^^m (ipc) ) 

Int. CI' C22C 38/00, 38/14, C21D 9/4 6, HOIJ 9/14 29/07 




^s^^fofcifc/Ms^jfsi. (mmm^m (i po > ■ — _ — ^ — 

Int. CI' C22C 38/00, 3 8/14, C21D 9/4 6, HOIJ 9/14 29/07 


02ti:|lll^gf|g-^# 1922-1996¥ 

^im<imnmmn<km. 1971-200 3^ 
^imMMm^^<im 1994-2003^^ 

B*S^>l^^M^t<^$S 1996-200 3^ 


WP I 


c. Kji-r< 




:fe7'=f y — * 






X 
Y 

Y 


JP 3287257 B2 ( 0 ;2^iiW^^^%t) 
2 00 2. 0 6. 0 4,^X i'7T^3—n:\J) 

AU 1521402 A (TOYO KOHAN CO. , LTD. ) 

2002. 06. 03, lt^(DtS|g 

& WO 0 2/4 250 9 Al 

& JP 2002-161335 A 

& EP 1338666 Al 

\ 


1, 2, 6, 8 
3, 4, 5, 7 

3, 4, 5, 7 






rpj H^tbiiHS^-c, d*o®5fe*So^3g<z>SfiitjfcamK r&j 11— /-^T^i^ § y-S:iBt 


17. 11. 0 3 


02.12.03 


^imm^fr (I sA/j p) 

^ 100-8915 

s::^tp=f-'f^ffl K^isia=TB 4# 3 -b- 


^ff/rWi" (^PScofcSJliM) 4K 3 2 3 7 
igi: f^i^l 1 

03-3581-1101 l^il^ 3435 



^^PCT/I SA/2 1 0 (m2^-S?) (1 9 9 8^7^) 



